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(57) Abstract: 

PURPOSE: An enzyme lysing plaque, a 
microorganism producing the enzyme and a 
composition comprising the enzyme are provided. 
The enzyme concurrently exhibits the amylase 
activity and dextranase activity and the composition 
is effective in a prophylaxis of the formation of the 
plaque and tooth decay. CONSTITUTION: The 
enzyme DXAMase lysing a dextran, a starch and an 
insolubility glucan is isolated from Lipomyces 
starkeyi (L. starkeyi) ATCC 74054 or mutant thereof 
L. starkeyi KSM 22 (deposited in deposit No. 
KFCC-11077). The insolubility glucan is one of major polysaccharide ingredient of the plaque and results 
in a formation of the tooth decay. The DXAMase shows two 94 K and 60 K bands on SDS-PAGE gel (10 
%), and pi value of two bands is 6.00. The composition for oral comprises one of the DXAMases having 
molecular weights of 94 K and 60 K. 
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MSI 3 ejXil. @]AHHI0I2B, gxisjfli 



£ 1afe ^AfDil0|^2J OtUSIlOIZE pH ^£ 3 EH HOICK 
£ 1bte S|AK)II0|^£| S>^M£mi0|2 pH 32HH0ICK 



2a£r S]AHHI0I52I Of^'^IOI^ HSU HOICK 



£ 2bfe ^'A^|0!2S£| ^MamiOIS £S HOICK 
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£ 3^ ^A*0tlO|32| Sliei ^oH^M UEfLH^ TLC ^2}0|U- 



£ 5^ ^A[Di|0|^2j M2|B ^Xil^e UEIUifer 3 EH HOICK 



£ 7e All SSI UiOilAi^J if?} UEfUife ZiaHHOICf. 



£ 8^ ^gJAIigfll LH Oil A] HI Jil^e UEIUi^ 3BHH0ICK 



£ 9^ ^iJAHSfll LH Oil /d ^'A^OilOI^SI 21 UEIUife 3 2H HOICK 



^S2| 

^soi ^ofe §i n mots) gapi^ 
a a 2oick 

XI 0\ HSOil et(MB}B)fe xl^oMI Ail^^f b| Ail 5^ ii^ 0!¥Oi£!CK M2J32I M£|A*^B0|H «§S SON & 

fc i¥?.Ki§^ i¥?l) SE*r ^gj(mutan)^^, MBJ3 S^g^HI af 20%g » XI 8*01. #x|§ ^^A|9|fe ^fi gjoi ^ 5H40ICK 
Streptococos mutans 

oil 2joH a^gfe i¥^si qp^ 2^PM e5H shim ,3. sm-1,4- ,6-d-^¥3a^oi^ ^t>o^ oi^oi^jci^ 

201 S3EI24CK CrfifAi §2131 Si5j£g XOoPl ^|6HAii=r ^gj ^6H 2^ ^oH W£ §y ^SHW^OI SSSFCK 

eeHOII^ M£f3 g^OlU gXIM 2|X{|6PI SH^g 
Streptococos mutans 
(01 oK 
S. mutans 

)B| ^Xilofe gJgOl Jj|A|£|H°Dt. OIM ^o>01 

S. mutans 

Sjfllofe ^ii'OlU l>g lHJge XlSfOlU ^2JA||§*il2* ^P2Jg XiiSOil SSAI51 Afg6^ 20| XIIAIS&CK CflSSJ 

ej SJgxIg SfUM^ Afg£i^ ^X| ^^3HJ 2**11 o*^ 2J°U 0H¥ ^£ fe£01IAi5E ^X|(x|0f2| OllUHgOII ^j^S 

Oi @&), COISS ^£| ¥^§0| £JoFCK Sj^e^L|j0|^2} gx| 2j4IB A|£of3 2i2U 3 sUf^r 0^ 



0|^^5j 5, 741, 773011 SSB3 SI BSSI W£0I Slfe 32f O|30H3^HE}O|^M §> k ^o^ X|° k ^§1 Xilgo^Cf. 



oiedei een^i^^ 2¥ ^xi ^^^hi ^xiis^ 2011 2^^, me[3hi §^ ^xiiu oidi m^B mm^ ^iaishi %m 

^S0| 0|¥ o\t= 3±M 

& w%s>\ M2ia msm sf^u i£fa§ ^6H6fe ^jigof^ 201a. 

& SE m ^ B m g m w^is^li. ^oHSfe ^^Sfe Ol^ii ^ilgof^ 201 Cf. 



^ ^S2| SE MHIB Xil^i §J gxl ^Jj| SUf^f ^CHbh 5E^gM ^Igoffe 20|Cf. 
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Lipornyces starkeyi 

(01 st 

L. starkeyi 

)b ^'^^^e SSHoFfe on^-^E^moi^fEC 3.2.1.11)2* £^ 
CHI Si^DI s^M^'OlU 3|E} fit *y<L^Q±= an 



2 AN 



CM CM 



L. starkeyi 

ATCC 74054S 2i°D1(D|^oi 5,229.277), 0| Ql^gOl £j#ofe *=£g g|6|SAi = 



^ ScllBHI ^MoMU MdfBM ^8H^ 4= 2i£r 14:011 3101 P. 

e WB2I Sl^egra SSI ^6H^ £ OFLIEI if^i gSHSfe S±S, 0|o r S ig^ H±§ ^Af«|0|2E(DXAMase)» e!C 



0[0|4i^2^ g gX| Afe&g ^8H2, 01 2] Oil 5& 
32^, ^2^, as^ys^, ^SEHMBIS^M StfoHH. 01 SOI 



S US (HI 0}g ^AFDijOjZE^ «£|[}|oi aiEKlevan)- 



2i^o^ M£f3 aa aS2J H^&(fructan)£ 3j»2}2S mm 



^31- AH3SI §Si X]5H^o^M1 



X|0f£| £^ ^AfSf- 6^|E^A|0fnfEll0|MS Olgo^Oj g^f, *'A r O||0|^fe 

P. funiculosum 



?JOg 



s a a oil oe ^A r oiioi2s*r oae ?3Ajig«ioii/H etas s oma, e xh xi^uii- xisais Afgsi 

6HA]£ 14: § 

^01 XI 8H El XI SbCI. 



a|A|Q(chlorohexidine)OII SI 



^'AfOUOIZSfe 
L. starkeyi 
ATCC 74054 SEfe 
L. starkeyi 

KSM 22^ a mz\m 4 ^, 
_. starkeyi 
VTCC 74054 Sfe 
starkeyi 

KSM 22M HHaff UH^S«HS¥Ei 



gcl|£|0i f SDS-PAGE(10%)0||/rf 94K, 60K ¥ UEIUd, ¥ 2^ pl&S 6.00IQ. 



starkeyi 
KSM 22b 
starkeyi 

\TCC 74054M M^^0|A|5j ^S[offl r 
starkeyi 

ATCC 74054SCF S|AfDilOI2E £U<^£0| ^^6fQ. g 
starkeyi 



Oil © 
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KSM 22£ 1999^ 1S 1981 »S CH^°J^ MmA\ AiCHg? <M^g 134£X|0{| AfBgoj §!^eeti£|(KFCC)0il 3|^ohSom iib^ 

a KFCC-1 1077M ¥0}g>°m. 



L. starkeyi 
ATCC 74054 SEfe 
L. starkeyi 

KSM 22g HH^oHI HHgfesjosVH @!AHHI0|Sg sl^offe 32^ 0|^0i*]CL 
L. starkeyi 
ATCC 74054 ^ 
L. starkeyi 

KSM 22fe £¥, dl« Sl^egf ^ OfL|£f i?32^ ( SE^ 3^ 0|§ofOJ @!AHHI0|5« ^ 2i0i S»|2| 

L. starkeyi 

ATCC 74054^ ¥Ef SJAHMOISg- 
L. starkeyi 

KSM 220J|Ai gdlef S|AtO||OIZEfe a.^ixj goi 6f Q 



5& ^ sjAHHIOIS* BffStte BSM S350II 20 |tK 8 ttgOII (He 5^§g OflB SOI x|^, ?3Anasia »s i£ 

b ui^g uamo. okai a ^^ms ais, og« men x\^, =?smsm mow Atsa ^ ^ z? as 



§ OJ 

e-^^dfUIOI^ 2% H&ofe &g°»0j| m?mO\ 37 "C 0|| AH 15S WSAI3I 0K>|±B£2:± 2>M ^§6f 

01 aSSB. Sj^e^LJIOl^ 1 lUfe S!^e&§ 3773 011 1^ uhgAl^g [Qj OfOI^BSfi^ "1 umoie ^£8hfe s^^H^ S2ISCL 

0H!2||0|3 2% S»»te ^g^Oil m±™m SZHSfOj 37X:0\\M 15S y^A|31 



5J4:S OH XI: (NH 
4 

) 

2 

SO 

4 

0.5%(w/v); KH 

2 

PO 

0.15%(w/v); MgSO 

.7H 

■> 

D 0.01%(w/v); NaCI 0.01%(w/v); CaCI 

> 

Z>0.01%(w/v) 

,W UHXI: §2?ii 0.3%(w/v); KH 
0.3%(w/v) 
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{m± X^^\^ £}£!£Jfer umol/mL) - ^X-jBl A|£| umol/mL) 



_ x 10Q 

EIA^BIOIH A|g g # if32^i umol 

oim s ^g£i 2[§§ soismi *j ai m ^ ?i^m MM(X\m mo\ &m\s\ M%m 20m o\m ma\o\\o\\ °\m ^ gjgsi 

»SSXIfc8ffea. 
MM OH 1. 



L. starkeyi 

ATCC 74054M 0.5% 0.1% IS ^iii &SS^ SJ^gbHH 1 % Oil AH 28'"C 0{\M 4 ^Zl HHgf» m 100 mmol 



&e^(pH 7.0)011 e^ofSP. 1ml AII5 e*^°»0il 100 ul Ofll Oil &^2Lj|0| ^(EMS)S g2 5S. tOS. 20^ 2i xHdl^ ^ ^Cjg E|S 

^HIIOI e( 10 %, w .v)g g^ofSP. AII5M B!«B 2SI ^ 2% 0\D\ MailOI^OII m%tQ. 2m 0\J\ SE||0|eo| Ahg« 1% s ~ 

0.05% 2-CI^A|-D-e¥S2^ ( 1.5% Of^M S&ofe tJH XI S qag£|0| ( if e!^l&(0.4% w/v)£f 1.5% ^&€IP~ 

i- §£2f 22E g§H ^^PLJIOI^S* OHJ2HOI2S m&0\ S¥ ¥4=§> £gf6*S°01. 

L. starkeyi 

KSM 22£fI2 gSoiaP. 
^A|0|| 2 



L. starkeyi 

KSM 22M 1% Emm ®&o\t= LW OH X|(pH 4.0)« S&oFfe 4L BfiSOJAI, 30^. 100rpm 522^ HH98fHO. 70% gfSUi flniOIS g 
2011 UHSf ^ge? 3LS 300 mLS te^AOim. 01 2 M H 2J (cut-off 30 K)M 01 § of 01 50 mL^ fe^oJHP. ^2!S 20mM SEI^ 
£J#g &e^(pH 6.0)2^ «SA|& CM-A||»S2^ SSOH 5Sof2 0.5M NaCIS S»6*te 20mM 5Ef£ S ^ 

^-(PH 6.0)£S g^AI^P. ^^eBibjjoi^ ^^31 CHS 31 01 2 5¥ JfJIbr S^n, 0*0|£HSE*»m 33^01 fe^AI^P 

3 mLM, 50mM A>0I^3I0|M °J<yg &e^(pH5.5)S 8gA|gJ BIO-RAO A-0.5 ^ ^ Oil ^o\0\ aiIHD|0||0|£ 3S0f£32HII| o\0\ 

ei^Eeimoi^ t^oi ^mig s&p. sds- pageoo%)sw ^^aimoi^s} onieiioizs m-sm jfxi^ 94K 6ok ¥ shh» 2 

SIP. 



4' A| Oil 3 



Qm3\ pH 2.5-7.5 S?|Hi 50 mM&§°»i A>go>OJ, ^AIOII 20||Ai 2^ *'^e£fLj|0|ZS Sfrg ^ OUs'SIIOI^S W£f£J pHS 

AfOIMailOI^/oi^S aSS»!(pH 2.5-3.5), 
IHBie 0* All HI 01 ^ 2*8^ (pH 4.0-5.5), 
£J<^S &§^(pH 6.0-7.5). 

gj»« £ 1a % £ IbOil PPt«P. pHOil Q}§ S»^^£H4I0|^ ^ Of^aiOI^E W^2J 9JS£^ ^ pHOilAi 22"C0i|Ai 72 

&^MZ1 m m^o\9XQ. Sj^^PLilOl^ pH 2.0-7.5 ^^\0\\M 2}%o\%LH. 0\W%\0\^ pH 4.0-6.0011 AH eiSo^P. 

SJ^ WO^^I Wo\0\ pH 5.5 ^g^OIIAj ^ 15^ ^gAI^J ° ei^^PUl 0| ^ m& ^ 0^ej|OI2E ^§6^P 

1 £ 2a^| £ 2b Oil PPtHP. 2£E eiS^M ^OFSPI ¥{6f0j s^: ^^{5 IU)M pH 5.5 §|^el ^ ^| 3^ «^AI3i 

^smsp. ^^^amioi^ 
^ of^aioi^ mg^ so r ^ so n oiofoiiah t^2i 80%e ^ximap. 
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S. mutans 

OilAi ^¥3^^Gi3IO|^S ArgorOl Omit &0| S^!S fll^ofSSCh 2% i?22^i S^ofrfe LWBHXKpH. 7.0) on; 

S. mutans 

m 37V ^ 1SJ HH»e * ^e^M ££|»HCh 2^ 1IS 20mM oj^g &e^(pH 7.0JOII ^01 200 mM ^3^2^ 1L2* Stt8|0| 2 

* ^^^dl^Oj iii S&Q. 3D 40*161 * 01 /|» Oil&M^ £!01 ii^ 3^tm g?HO. AfOI e goi e-gj ^ 

S 2*e^(20mM. pH 5.5)011 li^ 5mg/mL2^ ei^A|31 i = ^ ^fojc} 



AfO|^Ej|0|M-oi^« &g°«(20mM, pH 5.5)011 <2B T-2000 (pharmacia co. ^3l@!)e 5 mg/ml^ ^Oj 3*2* 

M e*SHCh 2| 3¥€> A|S 1 mLOii 4'AIOfl 20\\M s4: 5 IUM §^6>0| 37*0 0|| Al 48 AI21 ^gAI^J ^ TLCS §of01 &}g 6111 
or&Ch fi 1011 UEftHCI. 



L. starkeyi 

ATCC 74054M 1% &m3\ 0.05% 2-CI ^ A|-D-^^32^M SSotfe LW bH XI 4 LOi! AH pH 4,0, 30C, JH^^S 1.0 vvm25 AlZf dfi&SH 
^AIOII 221 Ifg ^^H^ a£S ^aioFSCf. 
L starkeyi 

ATCC 74054 1^1 AhgofOj ^or^Ch ^HfM £ 1 Oil UEJfcHQ. 

Lipomyces starkeyi 

ATCC 740542* KSM 220IIA1 2,^21 ^AhOilOI^fe 20111^ &B0I 21 2| SSJSIHQ. 



Penicillium funiculosum 

01 ^^ofb e!^^arbllO|^(Sigma)M MgotOj 

¥i ^'§1 e^siaa. ^nie s ioii uEitHCh 





(*) 


(%) 














ATCC 77054 




65.7 


30 


31 


15 


5 

• 


3 




-§--§-^ 


18.9 


80 












KSM 22 


4^-8-^ 


76.8 


30 


31 


15 


5 


3 






19.5 


80 
















66.7 


22 


49 




7 


8 






5.2 


22 


20 




:6 

I 

: 




11 



gAiou 5. am mm Mm 



P-S^e MdlDjoj eii^e A10|^B1|0| M-5^Ifl|0|^ (20 mM. pH 5.5)011 5 mg/ml5 ^SQ. 37T30i|Ai SJAfOUOl^ 1 IUM ai& 1°^ 1 

00 uLOil gJ^SfOJ 1 Aiei ^ x| m ° TLCS ^^ii ^SJSfSlQ. il^S SE 3 Oil UEffcflCK B USUI CCf^ S|AHHI0|2Ste aie!(levan)B S5H^ 



MAI 0|| 6. 3¥LH)II 2J §{■ Ail S §g 2{X|| £g 



^¥^0ll 2|°f AllS §SI S>0r£}| ?i6F01 Clii 1>0| 4'golSQ. 0.25% i?32^1 &^o^ ^dl <M-01^ 6H g^SHM 100ml Oil 
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S. mutans 



olO\ 3 7 *C Oil A] 5f5^ UH&6ISP. S&SaiSfOI Af|5M 1140 5mM Tris ^g^(pH 8.4)^ 211 ^ ^ bHX|2f = gjs> ¥n ,oj sec 
» S^^Ojj »E*AiaO. ©^9H 5 50 uL2r T2000 50 uL(5 mM Tris »S2»!(pH 8 4)011 15g/mlS * 

2J 2)^ SaSKD SjAHHIOIZE 50uL(0.5IU/mL)g *|B|8}2Q. 40T:OilAt 5^ZI »«B ^, 0| §B2!}8 A 

700 

oii/d 5g 60^^°^ a^ss ^ssisp. Ansa if^ 1200001 ssaon pp a^£^ a^HHsn shahhioi^ 

3H»XI &g CH^^OII bin. SjAHHIOIZE 50uL(0.5IU/rnL)S XiPmSM (ffl£r All52r ej^M^ J20002I iSSE^f Xi6H£|&rp zTii 

■ £ 40j| PPt«P. " ~" e 

^A] Oil 7. MP3 as ^xii ^ »|3| ^ 
Schachtele C.F, &BI (Infect. Immun, 1975, 12; 309-317) SSOII P£ r P§3| aoi ^^of^P. 

°H^o r 0| m^m AiiSM BOIS^OII 5 %(wet w/v)^ e*^A|9|^ >!g SI2|6l3te ±JA|0|| 5011 XH@ ^ ^ Oil [Tfdf 

S. mutans 

m^^m BUI»ao. saa«l MS 0 .2 mL, 1.0 mL ^a^S^ g°»(100 mM ei^a (pH 5.8)0il 50 mg/ml^ ^21 51) BE 

gOIS^ 4.4 mUM SjAHMOl* 0.4 mL(50 mM B!#S SS^pH 5.8))S j2BK0| 37„ C01IA1 16-18 A|« B*«AiaQ S!AH«|0|5 gN 

0-2 IU/mL^ 6 r £P. ^g^Hf bl¥**S AIISM J$\H& All5« 20 mM e!«8 ^e^(pH 5 8)S SB?* 

6.0 mLM gJISrOt e^A|?2P. A 

550 

o\\m mzm ^Sofaa. gata s 5011 ppyip. siahhioi** arista pis^oii may, siahhiois 0.1 iu/mLe a^nai m 
a^s a^oi so % aaiaHCKE 5). 

xi s^fe at asitt^b «si aaa'aaa a a 01 °isn if?i etoi ass §i§ 2s*p. ausoh siahhioi2e« 0 5 iu/mi « 

2 r o r :Q 37 0 C CHI AH 24A|» gfxIofSP. e}§2»j;» bl¥«T« AI15M 3E«±B3II ^. A 

550 

oiiai mm^m ^mo\ mijsj as ^ gwact- siafdiioi^m g^mxi s*^ chs^oii bin, i§°j ^ so %^ ^6H£iap (s 

6). 

^AlOfl 8. x| OFCHI CHB BB^I aa 

s>'AfD1|0|ZE£| xlom p, B aBB | a aoja^l 9loF0i Cli ^SStaa. 6^0|H^A|0^^^P0|^(Bio-Gel HTP, Bio-Rad Laboratories)^ 

10 mM B!«a ^e^(pH 6.8) Oil §!^A|31 1.2 x 5 cm BBOU ^SIAI^P. 2f a SHI 10 mM KH 

2 

PO 

4 

(pH 6.8)011 ^oi 
P. funiculosum 

Si^^£fL-||0|^(Slgma)a 2 mL(10 lU/ml) ^S8H2, 1M NaCie ^^offe 10mM-0.5M oi^rg &§ojj (e¥ pH 6 _ 8 j s g#A|5I^Al 1 mL^I 
^0f 2f ^^OilAl ei^e^moi^ sj OriieilOl^ f^i ^§6f^P. SiArOIIOI^M AfgorOI ^^'6^1 ^gofSP. 



P. funiculosum 

si^amioi^fe zom nias uplhsi^w. oi ¥ ^eh^i ^^mpliioi>e ofoiH^Aioinmioi^oii ^mxi 25 mM ej 

£rg &g^01l 216H §e32iP. 01 0|| b|oH S|AfDl|0|£Sfe ^ a| L -|| 0 |^E 50, 125, 225 mM SJ^S SS^OII °|6H geSSt^ 0(Uai0| 

^ 125, 225, 355 mM eJ^S ^e^OII H|6H gi£JSa. OI3!^S¥E| f 

P. funiculosum 

^^PLHOIZSOII bloH ^iAfOllOI^^F xlOFOil Pi^ ^^^0| 4= SiP. 

SIOlS^AIOimPOlM PI<M P^H^ 3i9 olOIH^AIOFBfPOlMM AfgolO^ g ^AfDj|0|^M ^SoFOI g^oMI ^'golSP. P^m 

orOIH^AlOFDIPOlM^ PM3I ^OI Sb|5|^Q. 20P12] ^^3} 01^°^¥P P^IM 20F ^^J^aiolOI ^b|gr ^, OI 
3fX|(Whatman, 0.2pm)fi OlgofOI OjUfAl^ P^M ^SIP. ^bl9 P°^ 1 ml Oil of0|S^A|0 r niP0l e 1g g ^s^fOI 1A|^ ^ ^ §i a . - d( 
6fOj ^S^M Jll^sf s oi^sigoHo^ 1S | mi Qj El^o^ ^0|H^A!0mfP0|MM ^SIP. ejA|01IO|^ 200-300 mM 

wai«i 9. Mpa a^ eim sj xii ^ ga (=?aAiisaa an ai§) 
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oh 



)0|| MM Oi\ 2011 /d SIAKHIOI^B 5IU/ml SPIolStCh £121 Oil ±1A|0f| 42) ag ggog ~ 



S. mutans 

&e f- 0.2 mL. 1.0 mL, ^352i g°«(100 mM °Jcig gi°J| (pH 5.8)011 50 mg/mIS 3!). ^3 Ir0|£4= 4.4 ml_21 SJAIOIIOI^ 0 < 

mL(5 IU/mL)§ H^2J0| 37 t:0||A( 16-18 AI2.1 &1§A|fiQ. SI 121 bl^SfS A||S« ^ "Sfg A1ISB 20 mM < 
6>S 3g5M(pH 5.8)£ 5!^ 6.0 mLOII ^SfAI^Q. A 

550 

0IIAH ^S612D. SIA10IIOI2S* §3161X1 ¥2JAIIS*IIB HDIeh CHS^Oll b|6H. ejAlffllOI^S ij?1& ?SfAII§J||» S31613S Offl 

MIS §S0| 80% XISHEISm. Ill E 70)1 l_1E1t«C1 (1: 4=3§2i + 

S. mutans 

^BfOH 0.2 mL, 2: ^3g2i + 
S. mutans 

asf°!i + ?iJA||§jg|. 3: 4352i + 
S. mutans 

+ ejAKHIOI^, ^SAHSHI). 



oioi sss b}°i siTisais &oie:?i ^sioi. sjAioiioi^B §:>i6i affe as juaisnife asat sue afsoji sish gft' ^ 

01 ISS ¥*f£ AIISOH. SJA10IIOI5* S31& ?a«SSI 1 ml(5 IU/ml)g §3fS101 37 TD CHI AH 24AI2.1 8 
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